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* NOTICES * ' 

Japan Pat:ent: Office ±s not: responsible for any 
damages caused by "bhe use of this 'bransla'tlon . 

1 This dociiment has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[Industrial Application] 

This invention relates to the development method of developing the latent image formed by the 
xerography or the electrostatic recording method. 
[Description of the Prior Art] 

These people formed the thin layer of a developer on developer support, and made the developer of this 
thin layer approach a latent image, and the developer which develops negatives by impressing mutual 
electric field to this access portion was proposed (JP,58-32375,B, 58-32377 official report). 
Although this equipment has high development effectiveness (the toner which may be consumed by 
development among the toners which exist in the development section comparatively) and it is 
dramatically advantageous in respect of a miniaturization etc., since the developer used in this 
equipment is 1 component magnetism toner with indispensable containing magnetic material, it has 
defects, like that fixable [ of a developer ] is bad, and the repeatability of a color picture is bad. 
The development method and equipment which develop negatives by an applicant's using a nonmagnetic 
toner, and developing the method and equipment which form the thin layer of only a nonmagnetic toner 
on a developer support member, making the thin layer of only a nonmagnetic toner meet a latent image 
as equipment with which this defect is compensated, and impressing mutual electric field were proposed 
(JP,58-143360,A, 59-101680 official report). 

Although this was usefiil, maintaining the advantage of the developer which uses the aforementioned 
magnetic toner since it canceled the defect by a toner containing a magnetic material, the defect of 
development properties — the concentration of a developed image being comparatively low and the 
below-mentioned electronegative property (image concentration falls with lifting of latent-image 
potential) may be shown — was found out. 

Moreover, although what is known as the so-called 2 component MAG brush developing-negatives 
method (for example, JP,53-93841,A) can use a nonmagnetic developer Since there are few rates of the 
toner in which the consumption in the magnetic brush in the development section is possible, since 
development effectiveness is low. There is the need of a developing roller making a lot of developers for 
every revolution in order to obtain sufficient predetermined development concentration, and it making a 
constant rate and toner concentration homogeneity on a developing roller, and applying, and a 
development counter configuration must be enlarged and it must complicate. Furthermore, there is a 
defect of the marks of**** with a brush occurring in a developed image like eye **. 
[Problem(s) to be Solved by the Invention] 

This invention was made in view of the above-mentioned conventional situation, and aims at offer of the 
development method which can obtain the development image which is not inferior even if development 
effectiveness is very high and surpasses a development method conventionally and which can be 
miniaturized. 

[Means for Solving the Problem] 

This invention forms a magnetic brush layer which has a toner particle layer, a toner particle, and a 
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magnetic particle on a developer support member. In a development method of impressing bias electric 
field which have an altemating current component and a dc component between electrostatic latent- 
image support for supporting this developer support member and an electrostatic latent image, and 
developing this electrostatic latent image (a) This magnetic particle is covered with silicon resin, and 
mixed processing of this covered magnetic particle is further carried out with a fluorine-containing 
polymer particle 1 micrometer or less, (b) A rate of a volume ratio which a magnetic particle in the 
development section by which a toner particle is transferred or supplied to this developer support 
member and this electrostatic latent-image support that counters occupies is 1,5 - 30%. (c) Make electric 
field of an altemating current component into frequency of 1 000-3 OOOHz, and this electrostatic latent 
image is not destroyed for peak pair peak voltage. And this magnetic particle is made into voltage to 
which between this developer support member and this electrostatic latent-image support is moved in 
the development section, (d) Set in this development section, a toner particle of this toner particle layer 
on this developer support member and a toner particle of this magnetic brush layer are made to transfer 
or supply to this electrostatic latent-image support, and it is related with a development method 
characterized by developing this electrostatic latent image. 

A nonmagnetic toner said here points out a toner in which only magnetization of 10 or less emv/g is 
shown by external magnetic field SOOOOe and which cannot carry out behavior as a magnetic toner 
substantially. 

this invention persons perform development which formed a clear development magnetic pole in the 
development section, and was concentrated locally, as a result of inquiring wholeheartedly about the 
amelioration after these people's proposing JP,58-143360,A, It found out that improvement in image 
quality, such as stabilization of frictional electrification nature to a toner, stabilization of toner supply to 
up to a sleeve, gradation nature, and homogeneity, etc. was attained by frictional electrification 
endowment to a toner mainly increasing sleeve surface area in 1 component system development 
method etc. Furthermore, in applying to this development method, a magnetic particle used in this 
invention had very good effectiveness which distributes a toner of optimum dose to up to toner support 
and a magnetic particle, and in order to improve stabilization of frictional electrification nature to a toner 
further, it found out that it was very advantageous to achievement of an image formation method of this 
invention. That is, most important point for achievement of a compact image formation method that 
ATR, and a powerfiil toner and magnetic particle mixing equipment by this invention are unnecessary is 
for a supplied toner to be able to distribute on toner support and a magnetic particle quantitatively, and 
for a toner carry out frictional electrification to homogeneity, and carry out flight development 
efficiently by altemating electric field from on the both. For that purpose, it found out that an effect with 
most sufficient carrying out mixed processing mechanically and using a fluorine-containing polymer 
particle 1 micrometer or less for a magnetic particle covered with silicon resin was acquired. That is, 
also in a developer without ATR, or a powerful toner and magnetic particle mixing equipment, 
incorporation of a toner is controlled to homogeneity, and moreover a magnetic particle used for this 
invention can give sufficient positive frictional electrification nature for a toner, and found out giving a 
clear image without fogging and concentration nonuniformity. 
Hereafter, this invention is explained to details using a drawing. 
Drawin g 1 is one cross section of a developer of this invention. 

In drawing 1 , 1 is electrostatic latent- image support which supports an electrostatic latent image which 
should be developed, and is specifically an endless movable photoconductor drum, a belt, a dielectric 
dmm, or a belt. A method of besides forming an electrostatic latent image is good by not a summary but 
a well-known method of this invention. Electrostatic latent-image support is a photoconductor dmm in 
which an electrostatic latent image is formed of a xerography, and is pivotable in the direction of an 
arrow head a in drawin g 1 . 

Equipment of drawin g 1 has the developer container 2, the development sleeve 3 (it is only called a 
sleeve below) which is a developer support member, the magnet 4 which is a magnetic field generating 
means, the regulation blade 5 (it is only called a blade below) which controls an amount of a developer 
conveyed by the development section on a sleeve 3, the power supply 6 which is mutual electric-field 
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means forming. Each configuration is explained below. 

A container 2 holds a developer which has a magnetic particle 7 and the toner particle 8 as mixture. 
Sleeves 3 are products made from a non-magnetic material, such as aluminum, are prepared in the 
above-mentioned opening of a container 2, expose a part of the front face, and are making other fields 
rush in into a container 2. A sleeve 3 is supported to revolve pivotable around a shaft right-angled on a 
drawing, and revolution actuation is carried out in the direction shown by arrow head b. Although a 
sleeve 3 is a cylinder-like sleeve in drawing 1 , an endless belt is sufficient as this. 
A sleeve 3 counters with a minute gap to a photoconductor drum 1 , and constitutes the development 
section B. A toner and a magnetic particle are conveyed by this development section B by sleeve 3, and 
(1 .5 - 30%) of magnetic particle exists here at a rate of a volume ratio. About this point, it mentions 
later. 

A magnet 4 is fixed to the sleeve 3 interior in quiescence, and it is immobilization also at the time of a 
revolution of a sleeve 3. A magnet 4 has 4f of N magnetic poles and 4g of S magnetic poles which 
convey a developer after S magnetic pole 4e which is 4d of N magnetic poles which control developer 
coverage to a sleeve 3 top in collaboration with the below-mentioned blade 5, and a development 
magnetic pole, and development section passage in a container 2. Reverse is sufficient as the south pole 
and N pole. Although this magnet is a permanent magnet in drawin g 1 , it may be replaced with this and 
may use an electromagnet. 

Although a blade 5 can use a magnetic material and a non-magnetic material, in drawing 1 , the head is 
products made from a non-magnetic material, such as aluminum, at least, it extended in a longitudinal 
direction of a sleeve 3 near the upper part of a opening of a container 2, and the base was fixed to a 
container 2 and a head side has countered a front face of a sleeve 3 with a gap. 50-500 micrometers, a 
gap of a head of a blade 5 and a front face of a sleeve 3 is 100-350 micrometers preferably, and is 300 
micrometers in drawin g 1 . If this gap is smaller than 50 micrometers, it is tended to get a magnetic 
particle blocked in this gap section, and if it exceeds 500 micrometers, a magnetic particle and a toner 
pass through a gap so much, and a developer layer of thickness suitable on a sleeve 3 cannot be formed. 
Thickness of a developer layer is smaller than a gap of a photoconductor drum 1 and a sleeve 3 in the 
below-mentioned development section (however, thickness of a developer is the thickness on the sleeve 
3 in the condition that magnetism is not working, at this time). In order to make a developer layer of 
such thickness, although a gap of a sleeve side and a photoconductor drum side, an EQC, or a small 
thing of a gap of a blade head and a sleeve side is desirable, it is possible as for more than it. 
The magnetic particle circulation limited member 9 is formed, and this restricts a circulation region 
within the container 2 of the below-mentioned magnetic particle to an interior side of container 2 of a 
blade 5. 

Impress voltage between the power supply 6 photoconductor drum 1 and a sleeve 3, mutual electric field 
are made to form in an opening between them, and it is made to transfer to the toner photoconductor 
drum 1 from a developer on a sleeve 3 . Unsymmetrical mutual voltage of a form where peak voltage of 
a negative side superimposed direct current voltage on such mutual voltage also on the same symmetry 
mold mutual voltage the positive side is sufficient as voltage by power supply 6. As a concrete voltage 
value, as an example, direct-current- voltage-3 00 V are superimposed, 500 - 2200Vpp and frequency [ of 
1 000-3 OOOHz ] mutual voltage are impressed to a sleeve 3 side for peak pair peak voltage, and a 
photoconductor drum 1 is held to touch-down potential to an electrostatic latent image of dark space 
potential-600V and bright section potential-200V, for example. 

A magnetic particle 7 is supplied to a container 2. By magnetic poles 4d and 4g, the supplied magnetic 
particle 7 is held on a sleeve 3, adheres over the whole front face of a sleeve 3 which faces in a container 
2, and constitutes a magnetic particle layer. Then, a toner 8 is thrown in in a container 2 and a toner 
layer is formed in an outside of said magnetic particle layer. As for the magnetic particle 7 supplied to 
the aforementioned beginning, it is desirable that 4 - 30% (weight) and a toner are included from the 
first to a magnetic particle. 

Once adsorption maintenance of the magnetic particle 7 is carried out as a magnetic particle layer on 
sleeve 3 front face, also with an oscillation of equipment or a quite big inclination, substantially, floating 
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or dip will not' be generated but **** which covered a front face of a sleeve 3 will be maintained. 
Next, if a sleeve 3 is rotated in the direction of arrow head b, a magnetic particle will go up in the 
direction which met a front face of a sleeve 3 from the lower part of a container 2, and will result near 
the blade 5. 

Then, a part of magnetic particle passes through a gap of a head of a blade 5, and a front face of a sleeve 
3 with a toner, moreover — although it collects in point 15 location of sleeve 3 front face and some can 
move by keeping with gravity, magnetic force and restraining force based on an effect by existence of a 
blade 5, and conveyance force to the migration direction of a sleeve 3, even if, as for a part for a 
magnetic particle layer of the section near the point of a blade 5, revolution actuation of the sleeve 3 is 
carry out in the direction of arrow head b — a motion — be blunt — a quiescence layer is form. Moreover, 
when rotating a sleeve 3 in the direction of arrow head b, by choosing suitably an arrangement location 
of a magnetic pole, the fluidity of a magnetic particle 7, and magnetic properties, it circulates through a 
magnetic brush in the direction of arrow head c near 4g of magnetic poles, and it forms a circulation 
layer. In this circulation layer, the amount of magnetic particle comparatively near a sleeve 3 rises by the 
revolution of a sleeve 3 to up to the aforementioned quiescence layer which is in the revolution 
downstream of a sleeve from about 4d of magnetic poles. That is, force made the upper part is received. 
Since the amount of [ the / which was pushed up ] magnetic particle is having a maximvim of the 
circulating zone determined by the magnetic particle circulation region limited member 9 prepared in the 
upper part of a blade 5, it has not been ridden on up to a blade 5 by it, it falls with gravity, and returns to 
about 4g of magnetic poles again. In this case, by pushing up, before [ which is located and received in 
the distance from a sleeve front face ] the amount of magnetic particle with small force reaches the 
magnetic particle circulation region limited member 9, it may fall. That is, in this circulation layer, like 
an arrow head c, circulation of a magnetic brush of a magnetic particle is performed, and a magnetic 
brush incorporates the nonmagnetic toner 8 serially from a toner layer which is on a magnetic particle 
layer in the case of this circulation, and repeats this circulation with revolution actuation of retum and 
the following sleeve 3 in the lower part in the developer supply container 2 with the fluidity (viscosity) 
of gravity, magnetic force by magnetic pole, frictional force, and a magnetic particle. 
By circulating to this appearance with a revolution of a sleeve 3, a toner 8 is charged by friction with a 
magnetic particle 7 and sleeve 3 front face. At this time, control of toner concentration of a developer in 
the development section of a sleeve 3 and the amount of frictional electrifications serves as a factor with 
an important condition of the aforementioned magnetic brush. That is, by applying a magnetic particle 
currently used for this invention, a motion of a circulation layer of a magnetic brush becomes loose and 
uniform, and becomes possible [ taking out a toner in the development section of a sleeve 3 in the 
amount of low, and uniformly ] . Furthermore, it becomes possible to give sufficient amount of frictional 
electrifications for a toner in any circulation. 

Near this side of a blade 5, by 4d of magnetic poles, it is drawn on sleeve 3 front face by the magnetic 
particle 7 near a front face of a sleeve 3, and with a revolution of a sleeve 3, it escapes from a lower part 
of a blade 5, and comes out of a container 2. In this case, a magnetic particle 7 carries out a toner 
adhering to that front face together. Moreover, a part of electrified toner particle 8 comes out of a sleeve 
3 top out of a container, adhered to sleeve 3 front face according to reflection force. A blade 5 regulates 
the amount of developers applied on a sleeve 3. 

In order for a toner quantitative ratio with a sleeve [ in this invention ] and magnetic particle top to also 
improve flight development nature from both most at this time, 
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It is desirable that it is ******. when larger than this ratio, there are few toners of a magnetic particle — 
elapsing — the increase of surface area on a sleeve ~ if there are few effects and they are conversely 
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smaller than this ratio the bottom, it will become the image quality became the development only from a 
magnetic particle and it was ruined. 

A measuring method of the amount of toners is described below. After forming a magnetic brush by 
mixture of a magnetic particle and a toner on a sleeve first, magnet attraction of this magnetic brush was 
carried out with a stationary magnet, and the toner weight T2 (mg) was measured by flushing a toner 
with a surfactant. Next, a smooth filter paper was attracted for a toner which remained on a sleeve from 
which a magnetic brush was removed as a filter, and the toner weight Tl on a sleeve (mg) was 
computed. 

Moreover, toner concentration T3 (% of the weight) of a developer in the development section is 
(T1+T2) / C. C: It asks with the amount of sleeve top magnetic particles, and it is desirable that it is 4 - 

30 % of the weight. 

Thus, a developer layer (mixture of a magnetic particle 7 and a toner 8) formed on a front face of a 
sleeve 3 results in the development section which meets a photoconductor drum 1 with a revolution of a 
sleeve 3. Here, by mutual electric field impressed between a photoconductor drum 1 and a sleeve 3, a 
toner transfers on a latent image from a front face of a sleeve 3, and a front face of a magnetic particle, 
and this latent image is developed. 

Subsequently, behavior of a magnetic particle is explained to a toner list in the development section with 
drawing 2 . Since an electrostatic latent image is constituted by negative charge (image dark space) in 
drawing 2 , electric field by electrostatic latent image are directions shown by arrow head a. A toner was 
electrified by a toner particle and magnetic particle by mutual friction within a developer, or/and sleeve, 
and a magnetic particle wears a negative charge. A charge is poured in and the electrification polarity 
may change with the charge-and-discharge time constants of a charge with which a magnetic particle is 
determined by the construction material and configuration, and others according to electric field. 
Moreover, in drawing 1 , it rotates like an arrow head so that a photoconductor drum 1 and a sleeve 3 
may serve as the same hoop direction migration. The above-mentioned mutual voltage is impressed to 
space between these according to a power supply 6, and mutual electric field are formed. On the other 
hand, corresponding to the maximum contiguity section of a photoconductor drum 1 and a sleeve 3, 
there is magnetic pole 4e of a magnet 4 in the interior of a sleeve 3. 

There is a developer which is a magnetic particle 7, a toner 8, and mixture which have been conveyed by 
the revolution of a sleeve 3 in this space like the above-mentioned. In a point that a magnetic particle 7 
exists here, it differs from a case (JP,58-143360,A and 59-101680 official report) of a development 
method by the so-called aforementioned 1 component nonmagnetic developer thin layer intrinsically. 
Moreover, from relation of a rate of a volume ratio of a magnetic particle in this portion (after- 
mentioned), as compared with so-called usual magnetic brush development method, there are few 
amounts of an existing magnetic particle far, and they differ also from a magnetic brush development 
method intrinsically in this point. In an operation which is 4d of magnetic poles, few of this magnetic 
particle 7 forms the magnetic brush 14 which stood in a row in the shape of a chain in the state of 
[ sparse ] a condition of **. 

Since flexibility is increasing, behavior of the magnetic particle 7 in the development section is special. 
That is, since both a sleeve front face and a magnetic particle front face can be opened while a magnetic 
brush of this sparse magnetic particle forms uniform distribution in the direction of line of magnetic 
force, an adhesion toner on a front face of a magnetic particle can be supplied to a photoconductor drum, 
without being prevented by magnetic brush, and a toner which adhered to a sleeve front face by 
formation of a uniform open front face on a front face of a sleeve can fly from a sleeve front face to a 
photoconductor drum front face by alternating electric field. 

Here, a rate of a volume ratio of a magnetic particle in the development section is explained. The 
"development section" is a portion by which a toner is transferred or supplied to a photoconductor drum 
1 from a sleeve 3, and specifically, it points out a field in which a magnetic brush is in contact with 
electrostatic latent-image support as shown in I and II of drawing 2 . "A rate of a volume ratio" is the 
percentage of volume which a magnetic particle which exists in [ which receives capacity of this 
development section ] it occupies, this invention person found out that it was very desirable to have 
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effect with this important rate of a volume ratio in the above-mentioned developer and to make this into 
2.6 - 26% especially 1.5 to 30% various experiments and as a result of consideration. 
At less than 1 .5%, it is not desirable in respect of that lowering of developed image concentration is 
accepted, that a sleeve ghost occurs, that a remarkable concentration difference occurs between portions 
which are not used as a portion in which the magnetic brush 14 exists, thickness of a developer layer 
formed on sleeve 3 front face becoming uneven on the whole, etc. 

If 30% is exceeded, it is not desirable in respect of a degree which closes a sleeve side increasing and 
fogging occurring etc. 

Even if especially this invention follows an increment or reduction of a rate of a volume ratio, and image 
quality does not deteriorate or increase it in monotone, but image concentration sufficient in 1.5 - 30% 
of range is obtained and it exceeds 30% at least less than 1.5%, image quality lowering occurs and, 
moreover, this image quality is based on data of generating neither a sleeve ghost nor fogging, by 
sufficient above-mentioned range of number. It is thought that the former image quality lowering is 
based on an electronegative property, and it is thought that the latter is produced from abundance of a 
magnetic particle becoming large, it becoming impossible to open sleeve 3 front face, and the toner 
amount of supply from sleeve 3 front face decreasing substantially. 

Moreover, at less than 1.5%, it is inferior to the repeatability of a line drawing image, and lowering of 
image quality concentration is remarkable. Conversely, there is a problem of an imprint produced in 
order that a magnetic particle may adhere as some of problems which damage a photoconductor drum 
side, and images and may go, when 30% is exceeded, and fixation. 

case [ and ] existence of a magnetic particle is close to 1.5% — the time of a rendering of a uniform high 
concentration image (solid black) of a large area — oh, since partial development nonuniformity 
called **" may occur (specially ~ environment — lower), it is desirable to consider as a rate of a volume 
ratio which these cannot generate easily. To the development section, a rate of a volume ratio of a 
magnetic particle is 2.6% or more, and, as for this range, this numeric value serves as a more desirable 
range. Moreover, when existence of a magnetic particle is close to 30%, toner makeup from a sleeve 
side may be overdue around a portion which a magnetic brush of a magnetic particle touches, and flake 
concentration nonuniformity may be produced at the time of a solid black rendering (when it is 
development speed size etc.). As a positive range which prevents this, the above-mentioned rate of a 
volume ratio of a magnetic particle becomes what has 26 more desirable% or less. 
If a rate of a volume ratio is the range which is 1 .5 - 30%, the magnetic brush 14 will be formed in the 
condition sparse to a desirable degree on sleeve 3 front face. Since a toner of both on a sleeve 3 and the 
magnetic brush 14 is fully opened to a photoconductor drum 1 and carries out flight transition also of the 
toner on a sleeve by mutual electric field High development effectiveness (in the case of a toner which 
may be consumed by development among toners which exist in the development section), and high- 
defmition concentration are obtained from almost all toners being in a condition which can be consumed 
in development. Preferably, a deer is carried out, an oscillation of an intense brush is produced, and a 
minute toner which has adhered to a magnetic particle and a sleeve 3 by this is unfolded. Anyway, 
generating of ** unevenness in the case of a magnetic brush etc. or a ghost image can be prevented. 
Furthermore, by oscillation of a brush, since friction contact to a magnetic particle 7 and a toner 8 
becomes active, frictional electrification to a toner 8 is raised, and fogging generating can be prevented. 
In addition, it is suitable for a miniaturization of a developer that development effectiveness is high. 
A rate of a volume ratio of the magnetic particle 7 which exists in the above-mentioned development 
section is (M/h)x(l/rho) x[(C/(T+C)]). 

It can come out and ask. True-density g/cm3 of a magnetic particle and C/(T+C) are [ here, ] the 
distance (cm) of an electrostatic latent-image support and a developer support member, and rho is the 
weight rate of a magnetic particle in a developer on a sleeve. [ in / M, and / in h / the development 
section ] [ coverage (g/cm2) of a developer per unit area of a sleeve (mixture — at the time of non- 

In addition, as for a rate of a toner to a magnetic particle, in the development section of the above- 
mentioned definition, it is desirable that it is 3 - 30 % of the weight. 
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An electrostatic latent image is dark space. -600V [ for example, ], and the direction of electric field by 
this is in agreement with the direction of electric field by latent image in a phase with which a positive 
component of mutual electric field is impressed to a sleeve 3 side. An amount of a charge poured into 
the magnetic brush 14 of a magnetic particle by electric field at this time serves as max, and it is 
electrified by magnetic particle, and in the magnetic brush 14, like a graphic display ( drawin g 2 I), it 
will be in the maximum standing-up condition, a magnetic long brush is prolonged on a photoconductor 
drum I front face, 2ind a short magnetic brush flies to photoconductor drum 1 fi-ont face according to an 
operation of electric field. 
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t Lx:^v—y3 ±^(Dm.mmifiM^mmir^ n 
^\ 

&l5flS-gg2 iwH^^^x. ifeaglMtl;^. y 3<7:)^®icFB^ 
3(7)^ffi<»rcOFEgp^:ti50-'500A/ m. L < 11100—350 

<. 500/im^j@xa ^SStt&^^Octa'h-t— 

{^r^pji^iligb. y-y 3 Ji{z5gS/jr/5$coJaft^iJ^ 

/^i L r CO t # 3af*SiJ col? $ t lll^;^;;^5f!il ^Tl ^/^l ^:|^® 
T'(?^>^. y — >^3_hT'COJf:^T-fc^) , ^ICDJ: 9^<^)¥^co 

mfliS 6 C J: ^ MBL niE M t ^ Mo? fc"- ^ filE/j^PJ U' Tfc 
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ffii:LT(i. fi^!l;tJfRtgpm'fil-600V\ mMmiiL-200\'(D 

Bmmm'^zKiix. -mtix. iasfc®£E-3oov5rffia 

L T t"— ^ M t'— ^ -eEES-SOO - 2200Vpp. J^??femi000-- 
3000Hzi?Sl;EE'3r^^ y - ^ 3 fRIiicEn^n L . ®7t A i 

7 nmmd^ xmgiz x^x d s ±\zi^^f $ n , 
2 p^tcffii-^ y 3 (Dmm±mzm<:>xHm 

StilScD*tt{::SA-r^^14fe^^7Ji^tti&T-i3*tL 
t <!: txt 4 -30% (fiS:) i: ^-^-^^tf - <t /j^^ 

^tt3fc^=- 7 fl~ 0.;^ y 3 t L 

j^oxhrnwrnzmm^^y^^nmni-x^^-^T. ^v — 

b :^^iz\Bimmm^^xx i,m:^tmn.tiRv^y u 

(o^m:^f^-^(Dm^t}t(D^-^^,z^oxy^ y —ysmm 
(oAisiiLmxm^o . '^<j^^itm^m^mj}^ com-^^± 

^i^^M'^m^^Z. ti,ZX<:>Xm^y7 i^\-±m^^4g(Di^j5: 

xif<Wc:^^\zmmL. mmm^m^^^o tmrnmiz 

3 (D\B}t^i,z J: o -c^1^4d3fi<^/j^ y ^ >^co[HlteTiffiffl!l 

ji:, :^ I — K 5 (D±u\z^ifrzmmtL^mmm&i£mt 
9\z^y)^(Dmmm^(D±m^^i6bnx\^'^tzi^. y 
v5±^m^±'/)^^^zt\'X:^j:<mt)i.zxoxm-T 

^iL'r'Ait. mmiL'T'mmmSii&mt9{zmm-t^^i.zm 
T-r^m^hhrD. <:>^vtmmmxnm:fjtmm\zx 
^m^titmrnt). &ximmiL^'(/:>mM'i mm \zx 
<>x^Wc(otn<mi^^'f-(DmMyyi^(ommy^'n^^ 
ii. BPMy'y i^i^z.(Dmmmr<^zmmtL^--m(/:>±izch^ 
h')—m/)^hmm± h-^— s t-m^mi^/^^xmsimim^ 

2 [^(/:)TUizm . «T ^^ y - y 3 (/:)iu\^mmhlzW- 

;^ y 3 coiElfi^^ 1 4^}iz z oDmizmm-t:^ ztizx-^ 
X , S ^mim.'r 7:^^XXI:^^D-y3mf\to:>m 
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l/I 0^ Ti /T? < 2/1 < 



Tj 



T ^-S^ 2 ^4 {z !±5 5 o C CO ^ v ^atiJl-S^- 7 co^ m M 
10 Ji. 



—y^izm^fzh-r-^. nm^m^y^^i-^-tLx 

m\L. y>v-y±(Dh'i--mm'r. (mg) ^»i±5L7to 

%) n 

CCT'I^. ^I^Tt K^-A 1 <!r;^>y — y3 ircoPB'3{w^;/jo$^x 
J: o T h y 3 cr)«ffi:lo J: rjm 

i±&^(Dmm:^-hmi».±izmf^L . ^.mi^^^m-r^.. 

mim-tMmw mmmu) {zx^xmm^i^x\,^>b(o 4o 
x\' M^mmimz X ^mmt^^ 0 xif^-rjjmxh^^ i> 

mzx<>xi[^i:'^$ih^mno:)^tjm\y-^mi^^^ 

*/c. ] lilT'f^fgg.7t K V A J 1 7. y -:7'^ 3 t l:t|i7]- 
(^'^^(O'^^mzi^mme iz^:^Xnhm(ri^K 



-:/3 i:o*35^^^I5^z*f/^^^LT;?^ y -yscDi^wzitm 

ZCD^mizl-i. myt<Dz:t<:^])-y3<Dm^izX^ 

xm^^^vx^tcmmiL^r t h-f^-s tm-^^xh^ 

^mwh^o :zz,izmii^^7f/^^^'r^j^Az:i3\.^x 

mm<D\.^i^i^^ 1 f^s^^mi±m.^mmmizx^m.m:^m 

(Dm^ (i|tP^Bg58-143360-g-^$R*3 J: U:|^59- 101680^ 

mm^L^<r>m\t.m^(o\.^^:>f^^mn.y9iym.m:^m^z}t 

m4d<Dimx\ mmzjt^j:^fzm^y'7 i^i4^m(D:i^ 
m^mz:t6if ^mmiL^ 7 (Dmmn^ }i^mfj>mi)QLx 

o^t). Z.(Dt,\thfs:mii&.^(Dm^y'7iyi^)^-fj: 

'Ai^^mt)m:^\^\zm^-r^t^{z^ :^^})—ymmtm 
\±^'r^m(Dm:^^mijk'r^zt:^^^x^^tzi^. mmt 
'=Fmm<oi-rtmh'i--^mn.y'7i^izmm^i\^:ztfj:< 

(ommzx^x. 7.v-ymm\zH^L.fz h'i--yj-^m 
m^^xy^ V —ymmi^^hm^ h^y j-mm--mmxt 
:zz.x\ mMiU n ^ mmt^ (omH^miz-o i -x 

izn. m2m(o I Rmiizir^-tm^ . m/M.y'7iyfj>Bm 
mimimtmmLxi^^iwMt'm't.., ^w^mitms t 

i±z.(0^m^\icDmmzl^'t^^o:>^{z^^i-;^mm^^ 

o:>i^^^?^mM(ry'^'A'-i^Xh^.. y^mm^^tm^ omWilfS 

xi/^moy^^w^^ ±m3mmm\zis\. ^xnzcomnitm 

2. 6-26% t-r 5 Zt/jmf^JX^/}t Li'Zt ^ij^m L 

1. 5%f}-«i{iT(i. nimimyxo'M&T^jm^j o^i-^, z 
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^xmm7^'^^miz^it^tzitmui-^(Dx\^fj:< ^ 1.5 
^ztmi-^ L\.\ zcDmimtmmuzMLxmmiL^ 

(r.Htm^mfj>2. 6%^y.±X^^ ^ tX\ Ccn$EISfl<t V 

m±izm% y^i^u mi- * l i ^^ga ^ ^ ?t:KfiT-?F$^ 

h-f—h^Km^xmrnm^^-t^cDx. {itA.t'-r^x 
m^bm mmw^z^f^i-^b h'r-(7:)^ibmmzrm^^x 

C ixi:: J; o xmmiL^^ i:V^y^ D —zf 3 *,zHm L Xi^ 
I- i-" - /; W 5 C ^ 4x ^ V ^ -r t u r -tt J: r^: ^ y V 1;.-) m-^ 4^ 
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(M/h) X X [ (C/ (T + C) ] 

m^^'^XOmWM (ig^4^--|NS3tB#) coatf5ffl (g/c 

t^ffl;^^ft75^Btg|5t?iJ;^tf-600VT^fe "0 . y^^) —y 3\mz 

z.(Dnm.mzx<>xm\^u=i'<Dmn.y^i^\4\zm7<^ix 

mn.y=7 i^\^m.m'(oY^m\z ^ a i s^E-^fR^^ 

(D^m^KD h'^—\^z(D^mzw^j^^ixx\>^^mmzi: 
\^'^(D'^mxi^'iL\^x\^^^(ox\ — >^3^ffijiigttj 

LT*3t>. h-t— 8*1;^ y — y3^ffi*5J:t>'®m:7'7i>' 

^KmJEf&A(r>M(Dj^j^r>;^>^ y - y3i::3i:(JD^^x^'f]L 

^^tt&T-fi>^ y - >^ 3 fRy-§i ;:j^ix, m ^m^yy i^\±m 
M\*^mMyy^>ny^D—y3mm^mm'r^^ 

mz^mLx\^ ^^CDX\ z(D^m\zm^^Hx\,'^m^ 
{zj;or;^y-y3fc^i -itmi±m^ ? {z^simf^-t ^ . 

*fc:i*Cif?^ffi?m/j5Wi^l5B^J;t(f-ioovT'fe^l^ y 

- 3 fW J z colE/^g^^ /j^ ^ ^JD ^ ;lxT I ^ fullil f :: to 

^'Xh. m^i-izx ^jmmiL^o:^yy i^{z&.7s.^H^Dm]^ 

^ ihtziiLmmzi^A^nxnmmzmm^^i'rz 
i^'^x^',^0. m^izxvM^^'mMyyi^^m^. m\^^m 
%yy '^a:A ]) -y3m\y <i\miryo^ 
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cOT';7.y — :/3SffiJi®mtT*5!9, h-:?— ;65j^*3^i- 
±mm(Dmm^^(DmW}^mmi.zf£^Li^b^{z\'i^ 
tm.^i^(Dm^mitLVo(DmyA\\^\>\v,.\ t^j:^ . ^s.m 

{^i-r^^tzh^Azmmm/msi^yx-m'^. 4^0.. 'itt-^xmm\ 
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i^fz. m^iL^/j-^^m'mzxoxmwjLxi^^tz 

-r^Tz^fco^mm-^^^mw-t^z tizxv . m^(Dm^j: 
^miL^(Dmm(r)m\zmnx\^ h 1 ^\zmm Lxm, 

V05±\zfj:^, 

^ bizm^i^mmzMmLfzmmi^hm^t^i.zi't^ 
^z.t^-x^^. 

\zmm\^^^^^xo\z'^h:Ltfjm~^ 

30 >14CQiS$:Sr[^(ojg|5t;!)Sio^^'-iO*'Qcni<DgS;i»it 
it<DiM. =^y^jV^ =i/<yuh. ^uM.^ ^± 

y^ vn.^iAmmx^^^ ^tz^<rymm.:)5'At\.xm^\ 

^tcM^fi^nv mm^^\^. —mzw■^m^i^2>o--l(i^ 

m . *t S L < {;i35 - 65 m X^hho ^imXK>*\- 

xmm\w^kfmvp^zmn h l < jisg?sni:L//^T^tn l . 
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m ^ L < m, 5 -2ofli:%) mt s l i v 

y=iL=^/U^^;i.yiiiJiy^^D'l^mJ^*^'t-^Xm\^^h 10 

mzLx:to\.^xm^mi^^^(D\^^'AWc^^^:^m. m 

^y^i>cDeilS;5^^1t|7— <b?:?»9 . h-^— co^*9 5A^jU V 30 
±ISt^^-7^;/*7}f y-r-'«3K^{l, ^y^ym^^V-^ — 

m) i.zx^mx-io^tg/giy.ji^ »^L<ti-30//g/gw 
±m(D^y ym^^v -^-m^^tLxit. y y 

V y yit\^'=^})'T:y. Ttf y -r h^:7^u:4-D 40 

^-V- y TiZ'jfitLTO. 01-1 MS% (^?^ L <I10. 05--0. 

mA-'m^-izx^^xmiii^ii^mny'y i^ommfj^^T-i^- 
t ;^cor^ y-y 3±cA) hi— fl5jjS:/0'":d£^^ct^:)-^r:oy 
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(omm^^-mmx^^. ±t^co::^^mizm\^^hix^m\t^ 
i-^^t?^, f&tt^^^T■:5?^^^lSSLrl^5^:7^y^7Ky-7 
y ^ym^^ y -^—(D^^ y T:^4t--(om,mi±^i^±-r^t9c 

fiJ**Lrv>5o iifoT. :^2(75AKy-H^— STZ/u^-K-f- 
-(Dm-^it^m'M.mi'ft^ztx^ h-i—tmii.^i^(D 

x\^. h±-tmmt^t(r)^m\^i)mmzmt-t^f:L 

^^-^^m-^t^h^, 'tz.x^mmz^y^ym^-])'^- 
^m^^ tw\m(r>m^ ^-r^^y ym^ y -^-ma^^-. 
^y ^^myf^ D ■^-i:^^-t^mmwmmm^mmizj^ 
m^m^^x:irs< t. ^yym^^'j'^-u^^(D-w^ 
*i^2cr»tfy^-yu^-K{zsa<f^SL. b±-(o^m 
^^it^^i^m^mti\.. mD<D^yiym^^V'^—miL 
'ri^wmmi±m^mm\z%^<HmL. -^^x^-h^m^x 

(ommxi-^. h±-mmzfs;mi'X\^^^:fy^^fzibiz 

(Dmmmzm^L^j:^\ t\.^^miz i^-r-trnmiL^m 
iz h^xm&^j: mmmmm 1 4^ o x i ^ 5 1 % ^ 

^y ym:r^})^^-m^L'r(D-u'A\t. mm^L 

c/:)r^.ri :/ V i> CO ffilj $ /jSi^J— /j *o *g> -5 -^'^/-'-J C fi- 4 ;t . 

L T^'^ y -':/±o:) {^-i—mii^^- 0 ^ < \tmLXi^^t^^ 
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■^^m\zm\'^hix^V'r-(r)'i^mmmtLx 

^^^^UV-^^iJ'y/u^y^yu^fi^^:. 

:7>-?^u>'-T^^ y /u-T:^ yr^ y /t-^^fi^flc, 

u>'-T ^ y Ti5^ y /I'^^tfi'&ft:. c^/^ 
-T^J' y n:^ h y /^->f VxV^S'&i*^. ;7.5^U>^--;r 

a-f^^/^f ^'coj7.^ u ; y ;^ ^/u/ ^ y 

— ^y :/^/U7< y y «l{ktr'::^yu. 

y S^i^«t^'-/u. TKy^f^u-v, 7ffy:7^Pt''u^-. ;tty^ 

y ^y TiJ' y ^t-s^^miig. nv'V, ^ 

y ^ii^. ^-=7 y >{ i^y y ^ 7^fSiEif^^:m^\.^%m^\^x 
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mfili3~50/fC/g (»S t <fl6-40;/C/g) T-fc-6C: 

10 m\lkmm\&.T^^m-Uyi)m^y>. i¥[{::3 jiiC/gJ:t)/h 

)^j.Tmmm\zx, ^:^^m^^h\zu\.<mm^^o 

mx^^-ttmm&uxh^^ 
mfmwti.xk^mim\z7^\.i^h<D^m.mL.tL. m 
mmm&iz:^^^xm^w k^^ i \'t^^3:^[^i.z60im/ 

#C0j^3SftT'lEl$K-r -So 3 Ji^fP b :^\^\Z66imm(Om 
3fi^TlE]te-t-^^S32nun. H^O. SnunO:?'^^'^ U-7x (SUS 

304) SSco;7. y — ^(7:)^ffifi#600<7:)T^>^*^iS 

ffi^*o.8/im (R2=) izLfz. oSs-r-s^y — 

m^^sooiS ^ y^ t t /co 

y U- — K 5 1 . 2imn/f:cr)|Nat4x 'r:^i^y^^m^ 
y u— K-;^> y-->^rB^^350// m t L/Co C(7:);7^y— ^ 

si.zni^'t^myti^vyM.immzi^^ ^^mmi-^tLx 
i^$\^-6oo\'xmu-i^ov(DmmKm^fimL. y^ y 

40 «g]i:cr)SEfift«r350/^mJCS3':feLfco ^LT, ±g2>^ y 

—yizMLmMeizx^mi^mooowz. 



^ ^ -2 



;u ^ 

^ )\y T 
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h ^Si ^ ^tsfesi 1 II m (om ^rn'Mtiz =1 p >r y^i^i^ .u 

y :7:xfbt:'::^]J7^'>'mii^ ( m*i^tl^i^0.3j[Mii) 0.1 

tmtis (23t:,6o%RH) mmTx\ ttit^hi—tm 

14feT--b h-t— fi<t(7:)it (Ti/Tj til/8 ffi#--<7> ^•^ 

— (TPS 0 ^n\tmmxh<:> 7t. 

* (T3) t h-f—co^mm (Q) li. i6fis%, 14^ c/ 

exh^tzo ^hlz^ ^f^^'JoW^ii^ffii-^S^i^sooo 
tfecoW^\^n?:^ofc<h - 5. ?II^<i:l^#{c^yy , j^^^ 20 

=:,T3,0t>?;]»]<tfa^>^<tf^ft:/.f< . l/8,15ffiS%, 15/1 c 

»ci::> <6;?m?M (15^., io%rh) gSitT-e. ±IEI^« 
<7:)|IS^*fT/^ofCe Wffi LWfflfiTi/T2=l/7.T3=18S 

»%,Q=i2/iC/gT-fc«9 . :*:/y. ft^i^^co/J:l^1^^s^ 

j^PJ?iiljf*;e>qf -^(OP#C0Ta/T2,T3,Qt>l/ 
7, 19®fi%. 11 C/g ^ ?J)« t J5 <!: if ^fb;65/ir < L 
Tt^Tto 30 

izmmLwmLtztz^. i&m&m (i5t:. io%R 
tt^. >^ y-^±<^r^i^ti^ji<tco h-^-coiii^^J^tR 
Mt&m 2 40 
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ii-^o JSfci::, «t45|ST-Bi lOOfiftSlJiz^LTAH: y :7 :y 

it^'='])y'>-'r h^77/U>fn:3i^U>'ifcJlg^i$ (80:2 
0) r^m^ ( 1 ^*4^t^^tl0. 7;/ m) ^0. 2fifiSfS. V?£i 

cojtf y :7y ft:t:'r^y t^-'vt" h 9 y ^i^y^^ 

\hW\m\z.m^mML (20t:,60%RH) , (I5"C, 

io%RH) mm.T\zii6\.^x^u^^'f^m^%hmu ^/c 

lttiJ^J2 

i^^yuv^y ;^1. 0ttS%<J:^y :7 -/fbt':^ y r'^-'r h 

^:7yU;^o;i-5"UV*ta-&«:^^3K^^ (1 ^feS[^=-m^^0. 7 

Mm) 1.0fift%<i:^?!5iDL h-t— <b LT^Co ±tS h-:^— 
itrHJaiW 2 XpM L Tt^^tiJlaL^Bi <h ^10:90(7)fifiit^ 

tlrStlMIt^KT 4 > X co M WT'fc ^fzt^. 
B^^lOOtfcT^^b h-^— o^i9 3A;i^;6\Sf|::L/c^:7. y — 

*!A^^a^mJ^{w:fr^^it^:i<l:Xife;^;:/y 

mL. $hiz^ h-r-^:^'^v—y±tmmiL^±tx^jj 

tyy^x^tzo z,ix\±mMimmmf&tLx. ^mit. mm 

m 1 mn:^mmizi^^^^m^^:^mzx^mmmfW:cDmmsE 
mm. m2m\t:^3mizi^^^m.m:^mzx^mm\wtjj: 
■ktmmx^^... 
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